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pounds and their alloys have a great importance in electroluminescent devices technology. Among them (Ga, AI)As is particularly used due to the possibility to fabricate heterostructures.
The production of some optoelectronic components requires highly doped materials and some active zones of the structure may be strongly compensated. Theoretical models have been proposed [1, 2, 3] which actually provide rather good tools for understanding the main electrical and optical properties of such semiconductors.
Some properties of (Ga, Al)As electroluminescent devices obtained by double liquid phase epitaxy of (Ga, Al)As on N type GaAs substrate -specially the long decay time -led us to investigate the properties of bulk materials and to suspect the possibility of an important compensation effect by the Si dopant incorporated during the epitaxial growth, specially at the edge of the junction.
We worked at room temperature and at 77 K.
The cathodoluminescence experiment has been described previously [4] . The light is focused into a 0.6 m Jobin-Yvon grating monochromator with slits set at 3 meV resolution. The detection is achieved by a R.C.A. C 31034 photomultiplier and boxcar technique : the time resolution is 3 ns for the whole system. The electron beam is pulsed at 800 Hz and the square pulse characteristics are the rise time (~ 1 ns) the duration (10-1 000 ns) the voltage (20-100 kV) and the current density (0.01-2 A cm-2). In the present study we work at 50 kV -so that the electron beam penetrates at 11 pm into GaAs -and 1.5 A cm -2. (Fig. 2) .
(ii) The luminescence line shifts towards short wavelength as the injection level increases and this effect enhances as the compensation ratio increases (Fig. 3) .
(iii) The decay time of the integrated luminescence increases very quickly with the compensation ratio from 6 ns (sample 159) until 300 ns (sample 155). Tables I, II (Fig. 4) . This effect produces a shift of the luminescence line towards long wavelengths during the decay (Fig. 5) . Further, the luminescence decay at each wavelength is not exponential, which proves that the corresponding recombination is not a single first order process. Shklovskii and Efros [1] [2] [3] . When the concentration of charged impurities N is moderately high, the depth of a potential well formed by their fluctuation (the size of which is R) is given by [2] where e is the electronic charge and x is the permittivity. Clearly, the dimensions of the effective fluctuations and consequently the depth of the potential wells are limited by the screening radius Rs. When NA increases to value comparable with ND, the depth 0394E increases because of the increase in the total concentration of the charged impurities and because of the increase of RS, These potential wells are able to localize not only free holes but also free electrons in spite of their small effective mass. It is shown in [2] that RS increases much more rapidly when the screening is due to such localized carriers than when it is produced by free carriers :
Considering the typical example N = 3.5 x 1018, n = 2 x 1017, we obtain Rs ~ 45 nm and 0394E ~ 100 meV . 
